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weight of oxygen. That he may find the equivalent weights of other elements, "The chemist/' said Turner (p. 221), "then selects for analysis such compounds as he believes to contain one equivalent of each element, in which either oxygen or hydrogen, but not both, is present." But on what'grounds was the chemist to found his belief that this or that compound contained one equivalent of oxygen or one equivalent of hydrogen? On such grounds as these: "Metallic oxides, distinguished for strong alkalinity, . . . are always protoxides. Dioxides rarely unite definitely with acids, and are remarkable for their ready conversion into protoxides, with separation of metal." We have here the Daltonian maxims, the Berzelian rules, in another form. Each case had to be discussed more or less by itself. Before the most suitable value was selected for the atomic weight (or the combining or reacting weight) of an element or of a compound, the chemical similarities between that element and many other elements, or between that compound and many other compounds, had to be examined minutely, and in that examination analogy was the chief guide.
If the study of composition and reactions was to advance, it was necessary to find a general principle capable of supplying a method of selecting the most suitable value for the combining weight, or the atomic weight, of any element or compound.
The material for the construction of such a general principle was supplied in a memoir by Avogadro, published three years after the appearance of Part I. of Dalton's New tiyutem of Chemical Philosophy; but nearly half a century passed before the great advance made in that memoir was realized by chemists.
Before considering the work of Avogadro, we must go back to the year 1809, and to a paper published in that year by Gay-Lussac, with the title MGmoire sur la combinaison des substances gazeuseSj les unes avec les autres.1
"I have shown in this memoir," Gay-Lussac said in summarizing his results, "that the compounds of gaseous substances with each other are always formed in very simple ratios, so that representing one of the tenns hy unity, the other is 1, or 2, or at most 8. ... The apparent contraction of volume
1 Mf-m. de la 8oc. d'Arciteil, II (1809), p. 207. A translation of this paper was published in 1899 as No. 4 of Alembic Club Reprints; the quotations in the text are from that translation.